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PRELIMINARY AND PRETREATMENT FACILITIES

4.1

411

Screening and Grinding

General

Some type of screening and/or grinding device shall be provided at all mechanical
wastewater plants. The effective removal of grit, rocks, debris, excessive oil or grease
and the screening of solids shall be accomplished prior to any activated sludge process.
Any grinding which does not dispose of the shredded material outside of the wastewater
stream must be evaluated with regard to the influent characteristics (rags, combined
sewers) of the waste prior to any activated sludge process.

41.2

413

Location
4.1.2.1 Indoors

Screening devices installed in a building where other equipment or offices are
located shall be accessible only through an outside entrance. Adequate lighting,
ventilation and access for maintenance or removal of equipment and screenings
shall be provided.

4.1.2.2 Outdoors

The removal point for screenings should be as practical as possible for the plant
personnel, preferably at ground level. Ladder access is not acceptable unless
hoisting facilities for screenings are provided. Separate hoisting is not required
for bar screens in manual bypass channels.

4.1.2.3 Deep Pit Installations

Stairway access, adequate lighting and ventilation with a convenient and adequate
means for screenings removal shall be provided.

Bar Screens
4.1.3.1 Manually Cleaned

Clear openings between bars shall be from 1 to 2 inches. Slope of the bars shall be
30 to 60 degrees from the vertical. Bar size shall be from 1/4 to 5/8 inches with 1
to 3 inches of depth, depending on the length and material to maintain integrity.
A perforated drain plate shall be installed at the top of the bar screen for
temporary storage and drainage.
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415

4.1.3.2 Mechanically Cleaned

Mechanically cleaned bar screens are recommended for all plants greater than 1
MGD. Both front cleaned or back cleaned models may be acceptable. Clear
openings no less than 5/8 inch are acceptable. Protection from freezing
conditions should be considered.

Other than the rakes, no moving parts shall be below the water line.
4.1.3.3 Velocities

Approach velocities no less than 1.25 fps nor a velocity greater than 3.0 fps
through the bar screen is desired.

Fine Screens
4.1.4.1 General

Fine screens shall be preceeded by a trash rack or coarse bar screen.
Comminution shall not be used ahead of fine screens. A minimum of two fine
screens shall be provided, each capable of independent operation at peak design
flow. The design engineer must fully evaluate a proposal where fine screens are
to be used in lieu of primary sedimentation. Fine screens shall not be considered
equivalent to primary sedimentation or grit removal, but will be reviewed on a
case-by-case basis. Oil and grease removal must be considered.

4.1.4.2 Design

The operation should be designed to not splash operating personnel with
wastewater or screenings. Fine screens will generally increase the dissolved
oxygen content of the influent which may be beneficial in certain circumstances.
The screens must be enclosed or otherwise protected from cold weather freezing
conditions.  Disposal of screenings must be addressed. To be landfilled,
screenings must be dried to approximately 20% solids. Odors may be a problem
in sensitive locations.

Comminution

4.1.5.1 General

In-line comminution may not be acceptable prior to an activated sludge process
for facilities with a history of problems with rags. Out-of-stream comminution or

disintegration is acceptable for activated sludge processes; however, screenings
should not return to the wastewater stream.
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4.1.6

4.1.7

4.2

421

4.1.5.2 Design

A coarse bar screen with an automatic bypass shall precede comminution for all
mechanical plants. Gravel traps shall precede comminution which is not preceded
by grit removal. Clear openings of 1/4 inch are prefered in the comminution
device. An automatic unit bypass or other means of protection shall be provided
to protect the comminutor motor from flooding. The design shall incorporate a
method for removing the equipment from service and for repairs or sharpening of
the teeth.

Operability

All screening devices shall have the capability of isolation from the wastewater
stream. Sufficient wash water shall be available for cleanup of the area. All
mechanical screening devices shall be provided with a manually cleaned bar
screen bypass. Multiple bar screens should be considered for plants with rag
problems instead of comminutors.

Adequate space must be provided for access to each screening or comminution
device. This is critical in elevated, indoor or deep pit installations.

Disposal

All screenings shall be disposed of in an approved manner. Suitable containers
shall be provided for holding the screenings. Run-off control must be provided
around the containers, where applicable. If fine screens are proposed,
consideration must be given to the wastewater overflow if the screens clog or
blind. Overflows must be contained and bypassed around the screens by dikes or
other means.

Grit Removal
General

Grit removal is recommended for all mechanical wastewater plants and is
required in duplicate for plants receiving wastewater from combined sewers.
Systems with a history of substantial grit accumulations may be required to
provide for grit removal. Where a system is designed without grit removal
facilities, the design shall allow for future installation by providing adequate head
and area. Grit washing may be required.
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4.2.2

4.2.3

4.2.4

Location

Wherever circumstances permit, grit removal shall be located prior to pumps and
comminution when so equiped. Bar screens shall be prior to grit removal.
Adequate lighting, ventilation and access for maintenance and removal of grit
shall be provided. Stairway access is required if the chamber is above or below
ground level. Adequate and convenient means of grit removal shall be provided.

Design
4.2.3.1 Channel Type

A controlled velocity of one foot per second is recommended. Control by either
sutro or proportional weir should be used. If a Parshall flume is used for control,
the grit chamber must be designed to approach a parabolic cross-section. The
length of the channel depends on the size of grit to be removed. The design
engineer shall provide this information. Inlet and outlet turbulence must be
minimized.

4.2.3.2 Square Type

Square-type basins or similar arrangements should be sized for an overflow rate
of 46,300 (WPCF) gallons per day per square foot at the peak flow based on
65-mesh grit at a specific gravity of 2.65. Other overflow rates may be used when
the design incorporates particle travel distance and detention. Inlet and outlet
turbulence must be minimized.

4.2.3.3 Aerated Type

Aerated grit chambers shall be designed on the basis of detention and/or particle
travel distance. Detention time of 2-5 minutes at peak flow is acceptable. Control
of the air shall be provided for flexibility. Skimming equipment must be provided
in the aerated grit chamber if the outlet is below the water surface.

4.2.3.4 Other Types

Cyclone or swirl-type grit removal processes may be acceptable. The design
engineer will be expected to provide a complete treatment analysis for approval.

Disposal

Temporary storage containers shall be provided to hold the grit. Run-off control
shall be provided. Attention should be given to operations which may splash
waste or grit on operating personnel. Grit washing is required before removal to
drying beds. If not washed, the grit shall be disposed of in an approved landfill.
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4.2.5

4.3

4.4

441

442

443

Operability

Adjustable control valves shall be included in each diffuser air line to control
mixing and particle segregation. Variable speed arrangements should be provided
in cyclone or mechanical type systems. Provisions shall be made for isolation and
dewatering each unit or units.

Pre-Aeration

Pre-aeration is desirable in certain instances, such as to reduce septicity.
Pre-aeration may be required where pressure or small diameter collection systems
are used. Long detention times in pump stations or collection lines should also be
considered. Units shall be designed so that removal from service will not
interfere with normal plant operations.

Flow Equalization
General

Equalization may be used to minimize random or cyclic peaking of organic or
hydraulic loadings when the total flow is ultimately processed through the plant.
Either in-line or side-line equalization is acceptable. Equalization may be required
where peak flows are greater than 2 times the average design flow.

Location

Tanks are generally located after screening and grit removal. Care should be
taken in design to minimize solids deposition if located upstream of primary
clarifiers. Equalization downstream of primary clarifiers should be investigated,
as primary clarifier performance is less sensitive to flow peaking when compared
to other processes. Other locations will be evaluated on a case-by-case basis.

Design and Operability

Generally, aeration will be required. Minimum requirements are to maintain 1.0
mg/l of dissolved oxygen. Odor consideration must be addressed when a plant is
located in a sensitive area or large equalization basins are used. Large tanks must
be divided into compartments to allow for operational flexibility, repair and
cleaning. Each compartment shall be capable of dewatering and access. In plant
upgrades, existing units which are otherwise to be abandoned may be used for
equalization, where possible. Sizing the tankage and compartments will depend
on the intended use; i.e., when equalization is for periodic high organic loadings,
peak flow events, toxics, etc. A complete analysis shall accompany all
engineering report (or plan) submission.
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The tank must be capable of being drained and isolated. Controlling the flow rate
from the equalization tank to the plant is desirable.

45 Swirls and Helical Bends

These units are not to be used in lieu of primary clarification unless special design
considerations are used. They are primarily designed for 'coarse' floating and
settleable solids removal and will be considered only on a case-by-case basis for
in-plant processes. They will, however, be approved for replacing regulators in
combined sewer systems, as an interim measure until separation of the sanitary
and storm flows is completed. Treatability studies will be required as part of the
design. A separate NPDES permit will be required for each of these units that
will discharge to a surface water.
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